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ABSTRACT : 

PROBLEM TO BE SOLVED: To use the particulates dispersed in a 
substrate part 

formed with ruggedness on the surface by the particulates 
incorporated into an 

information recording medium as a reinforcing material to enhance its 
rigidity 

by providing this information recording medium with the substrate 

part 

described above. 



SOLUTION: The particulates 17 are mixed with, and dispersed into 

the 

substrate part 15 of a magnetic disk 13. Thin-film parts 16 are 
formed on the 

surfaces of the substrate, i.e., the substrate part 15 including the 
front 

surfaces of the projecting particulates 17, by which the magnetic 
disk 13 

formed with the very small ruggedness on the surfaces with the 
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particulate 1.7 

parts as projections is obtd. Since the particulates 17 dispersed in 
the 

substrate part 15 act as the reinforcing materials, the rigidity over 
the 

entire part is enhanced as compared with the magnetic disk formed of 
a pure 

resin. The molding of the smooth surfaces is thus facilitated and 
the shape 

change of the disk by the shrinkage at the time of the curing of the 
resin is 

lessened. Since the particulates 17 dispersed on the surfaces of the 
substrate 

part 15 are formed as the projecting parts, the formation of the 
uniform 

ruggedness is made possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information recording device equipped with the 
information record medium and its information record medium for recording information, such as data 
and a program. 
[0002] 

[Description of the Prior Art] As an information recording apparatus equipped with the information 
record medium, there is a magnetic disk drive equipped with the magnetic disk, for example. The 
conventional magnetic disk drive is constituted as shown in drawing 7 . This magnetic disk drive 1 is 
equipped with the magnetic disk 4 and the rotation mold actuator 5 by which a rotation drive is carried 
out with a spindle motor 3 in the case 2. 

[0003] The rotation mold actuator 5 is equipped with motor 5e which rotates 5d of vertical axes which 
support the end of arm 5c which supports elastic support member 5b which supports head slider 5a of 
the surfacing mold with which the magnetic head (not shown) was carried, and this elastic support 
member 5b, and this arm 5c rotatable, and this arm 5c around 5d of vertical axes. Motor 5e is equipped 
with magnet 5g placed in a fixed position on voice coil 5f attached in the other end of arm 5c, and a case 
2. 

[0004] In such a configuration, a drive of a spindle motor 3 rotates a magnetic disk 4 in the arrow-head 
Rl direction. If driver voltage is supplied to voice coil 5f from the exterior, based on the force produced 
according to a magnet 5g field and the current which flows to voice coil 5f, arm 5c will rotate to an 
arrow-head R 2-way around 5d of vertical axes. Thereby, head slider 5a attached in the other end of arm 
5c moves to the real target of the magnetic disk 4 shown by the arrow head R3 radial. Therefore, seek 
operation of the magnetic head carried in this head slider 5a will be carried out to a magnetic disk 4. 
Thereby, the magnetic head performs record playback of the information on the predetermined truck on 
a magnetic disk 4. 

[0005] Here, it is in the condition to which head slider 5 a contacted the most inner circumference of a 
magnetic disk 4 at the time of starting of a magnetic disk drive 1 , and a spindle motor 3 drives. For this 
reason, head slider 5a surfaces from the front face of a magnetic disk 4, after moving grinding the front 
face of point ************** 4 n [ s [ n ^ e condition to which head slider 5a carried out the 
reverse action at the time of a halt of a magnetic disk drive 1, and head slider 5a finally contacted it at 
the most inner circumference of a magnetic disk 4, and a spindle motor 3 stops. 

[0006] The magnetic disk 4 consists of the thin film sections 7 which change by the lubricant formed by 
both sides of the substrate section 6 and the substrate section 6, the protective coat, record film, and the 
substrate film, as shown in drawing 8 . Such a magnetic disk 4 fabricates aluminum, glass, etc. in the 
shape of a disk, carries out flattening of the whole surface with high precision, next, processes minute 
irregularity on the whole surface, and is created. While processing this high precision flat surface, the 
reason for processing minute irregularity is for preventing a ball up when a magnetic disk 4 and head 
slider 5a contact, in order to stabilize the surfacing property of head slider 5a on a magnetic disk 4. 
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[0007] However, since these processings were highly precise, they need removal of the waste at the time 
of processing, or dust, and had the problem that management of a processing environment was difficult. 
Then, the magnetic disk 4 made of resin is proposed in recent years. This magnetic disk 4 fabricates the 
substrate section 6 which has a high precision flat surface with pure resin as much as possible, carries 
out spreading desiccation of the liquid which made that front face distribute the particle of Si02 to a 
solvent, forms irregularity, on it, forms the thin film section 7 and is created. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since pure resin was used for the magnetic disk 4 
constituted in this way, the rigidity was quite small compared with the metal etc., and it had the problem 
that shaping of a smooth front face was difficult. Moreover, since it was hard to make the front face of a 
magnetic disk 4 distribute the particle of Si02, there was a problem that formation of uniform 
irregularity was difficult. 

[0009] In view of the above point, this invention has high rigidity and aims at offering the information 
recording device equipped with the information record medium which has uniform irregularity, and its 
information record medium. 
[0010] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose is an 
information record medium for recording information, and is attained by having the substrate section in 
which irregularity is formed in the front face of the mixed particle. 

[001 1] According to the above-mentioned configuration, since the particle currently distributed to 
substrate circles serves as reinforcing materials, rigidity can be raised, and since the particle currently 
distributed on the substrate section front face serves as a lobe, it can consider as uniform irregularity. 
[0012] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to 
a detail, referring to an attached drawing. In addition, since the operation gestalt described below is the 
suitable example of this invention, desirable various limitation is attached technically, but especially the 
range of this invention is not restricted to these gestalten, as long as there is no publication of the purport 
which limits this invention in the following explanation. 

[0013] Drawing 1 is the top view showing the magnetic disk drive which is the operation gestalt of the 
information recording apparatus equipped with the information record medium by this invention. This 
magnetic disk drive 10 is equipped with the magnetic disk 13 and the rotation mold actuator 14 by 
which a rotation drive is carried out with a spindle motor 12 in the case 11. The case 1 1 is substantially 
formed evenly with the aluminium alloy etc., and is fixing the spindle motor 12 on the flat-surface 
section. The spindle motor 12 is constituted as a flat brushless motor, and rotates a magnetic disk 13 by 
carrying out drive control so that angular velocity may become fixed. 

[0014] The rotation mold actuator 14 is equipped with motor 14e which rotates 14d of vertical axes 
which support the end of arm 14c which supports elastic support member 14b which supports head 
slider 14a of the surfacing mold with which the magnetic head (not shown) was carried, and this elastic 
support member 14b, and this arm 14c rotatable, and this arm 14c around 14d of vertical axes. Head 
slider 14a surfaces at slight spacing from the front face of a magnetic disk 13 by the airstream which 
flows between the inferior surface of tongue of this head slider 14a, and the front face of a magnetic disk 
13, when pressed by elastic support member 14b to the front face of the rotating magnetic disk 13. 
[0015] Elastic support member 14b acts as a spring based on the elasticity, and presses head slider 14a 
by the predetermined load to the front face of a magnetic disk 13. Arm 14c is formed with the ingredient 
which has rigidity, and rotates the surroundings of 14d of vertical axes. Motor 14e is equipped with 
magnet 14g placed in a fixed position on voice coil 14f attached in the other end of arm 14c, and a case 
11. 

[0016] In such a configuration, a drive of a spindle motor 12 rotates a magnetic disk 13 in the arrow- 
head Rl direction. If driver voltage is supplied to voice coil 14f from the exterior, based on the force 
produced according to the field of a magnet, and the current which flows to voice coil 14f, arm 14c will 
rotate to an arrow-head R 2-way around 14d of vertical axes. Thereby, head slider 14a attached in the 
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other end of arm 14c moves to the real target of the magnetic disk 13 shown by the arrow head R3 
radial. Therefore, seek operation of the magnetic head carried in this head slider 14a will be carried out 
to a magnetic disk 13. Thereby, the magnetic head performs record playback of the information on the 
predetermined truck on a magnetic disk 13. 

[0017] The magnetic disk 13 consists of the thin film sections 16 which change by the substrate section 
15, the particle 17 by which mixed distribution was carried out into the substrate section 15, the 
lubricant formed by both sides of the substrate section 15, the protective coat, record film, and the 
substrate film, as shown in drawing 1 . The substrate section 15 is fabricated by the resin of polymeric 
materials, such as amorphous polyolefine, a polycarbonate, a polyvinyl chloride, and an acrylic. As for a 
particle 17, carbon, glass, a metal, etc. are used. 

[0018] The manufacture approach of the magnetic disk 13 of such a configuration is explained. First, as 
shown in drawing 3 , resin 18 is put in in the container 21 of the stirring mixer 20, it heats at a heater 22 
and melting is carried out. It is made to mix in the container 21, and the particle 17 heated to this 
temperature extent is stirred. And after carrying out stirring mixing enough, cooling solidification of the 
fused particle mixing resin 18a is carried out through the thin tubing 23 equipped by the container 21, 
and rod-like particle mixing resin 18a is cut by suitable die length, and it is made pellet 18b of particle 
mixing resin 18a, and contains in a tray 24. 

[0019] Next, as shown in drawing 4 , pellet 18b of particle mixing resin 18a is put in in the hopper 26 of 
an injection molding machine 25, is heated, and carries out melting. And cooling solidification of the 
fused particle mixing resin 18a is injected and carried out into metal mold 28 through a nozzle 27, and 
the substrate 19 which changes by particle mixing resin 18a is picked out from metal mold 28. Here, 
within the metal mold 28 before cooling, the particle 17 of resin 18 and a constant rate is intermingled, 
the particle 17 near the front face of metal mold 28 is made the front face of resin 18 by the surface 
tension with contraction by cooling solidification of resin 18, and abbreviation radius part extent of a 
particle 17 projects from the front face of resin 18. 

[0020] And if the thin film section 16 is formed by the sputtering method etc. on the front face of the 
substrate section 15 including the front face of a substrate 19, i.e., the projected front face of a particle 
17, as shown in drawing 5 , particle 17 part projected from the front face of the substrate section 15 will 
be projecting. Therefore, as shown in drawing 6 , the magnetic disk 13 with which minute irregularity 
was formed in the front face can be obtained. 

[0021] Here, as a particle 17, although carbon, glass, a metal, etc. were used, for example, it investigated 
about the property when using them. When the path of a particle 17 mixes 0.01 to 20 micrometers 
carbon at 1.0% or less, since the surface tension between resin 18 is comparatively small, the height of a 
projection becomes low compared with particle diameter. And although a degree of hardness and 
rigidity increase, it will become weak if a mixing ratio becomes high. 

[0022] When the path of a particle 17 mixes 0.01 to 10 micrometers glass at 2.0% or less, since the 
surface tension between resin 18 is comparatively large, the height of a projection becomes high 
compared with particle diameter. And transparency is lost although a degree of hardness and rigidity 
increase. Although the height of a projection becomes high compared with particle diameter since the 
surface tension between resin 18 is large when the path of a particle 17 mixes a 0.01 to 10 micrometers 
metal at 0.5% or less, it may secede from resin. And it becomes quite weak although a degree of 
hardness and rigidity increase a little. Therefore, selection of an ingredient is needed by relation with the • 
thin film section 16. 

[0023] By considering as the magnetic disk 13 of the above configurations, only with shaping of one 
process, smoothing and concavo-convex formation of the whole disk surface can be performed to 
coincidence, and man day reduction can be aimed at. And since the particle 17 currently distributed in 
the substrate section 15 serves as reinforcing materials, while the rigidity of an entire disk can be raised 
and shaping of a smooth front face becomes easy compared with the magnetic disk which changes by 
pure resin, disk form status change-ization by the surface sink at the time of hardening of resin 18 
becomes small. Moreover, since the particle 17 currently distributed on substrate section 15 front face 
serves as a lobe, formation of uniform irregularity becomes easy and control of concavo-convex 
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magnitude or extent also becomes possible. 

[0024] In addition, with the operation gestalt mentioned above, although the monotonous disk was 
explained as a magnetic disk 13, it is not limited to this and can apply also to a concavo-convex disk. 
Moreover, it is applicable to information record media, such as a magneto-optic disk instead of what is 
limited to a magnetic disk 13. 
[0025] 

[Effect of the Invention] As stated above, according to this invention, rigidity shall be high and it shall 
have uniform irregularity. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/6/06 



